
3.1 Consider the 2x2 linear system: xt2y  = -3; 4x+3y  = 18

(a)  Form A, x, b, and CA:bl  for the aatrix  form Ax = b.

(b)  Find A-’ and verify that 51 = A-lb is a solution.

(a)  A =

CA:b

3.2  Do parts (ai  and !b!  of Exercise 3.1 for: -2xty  = -1;

3x-y = 3.

(a)  A :

OR 205 (H)



3.3 Use

ca,

Cc)

Forward SubstitutionForward Substitution

r

L

0 1 : 3 :

2(-j)  :o:

4 5 0 6:4:

LL bb cc

: -2 :-2 :

-1 :

2 :

-1 :

LL bb

to complete CL:b:cl.

tb)

,

c

t -
06 :-6

5 40 : 3

3 2 1:o0
L

L b c’

Verify that S obtained [in (a),  tb)  and (c)l satisfies

LS = b.

3.3 (a) C 1 I :3:  3

2@  :o: - 2 (113)  {0-[21iI33) = -2

4 5 0 6:4:1/3 = (1/6)t4-C4  5 1

L b 5
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l- r

1 0 0 3 3

2 3 0 - 2 = 0

4 5 6 113 4

L c b

3.3 (b) :-6 : -1

L b C

~%mdau-i~  Lz = b

1

6 0 0

5 4 0

3 2 1

- 1 -6

2 = 3

- 1 0

L c b

3.3 (C) 32 : -2 : - 1

0 10 : -1 : - 1

,203  :0 2: 0

0  1 1 2 :0 -1: 0

L b E

---) El = -6/E  : -1

h, - - =I,’ 2= (1/4)t3-c51c-11)  =

3 IO-C3 21 [ -1 1 I - 1

2

= -2/2  = -1

= ~-l-colc-11~  = -1

=(1/3)I2-C-2  01 -1 =0

[I- 1
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2 0 0 0

0 1 0 0

-2 0 3 0

0 1 1 2

L

-1

-1

0

0

i5

=

b

3:4 Use Backward Substitution to complete CU:~:%l.

(a)

Verify that the fi  obtained Cin a), b)  and c)l  satisfies

vii = 6.

34(a)

01 :

U

4  : l/3

0: -2

3: 3

c x

-2

rF1 = (1/6){4-C5  41 [ 3 1 1 _= l/3

,--;iE 1 j113)10-C21C31)  = 3 = -2

3 3
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1 3

- 2 -

I- r r

1 5 -3 1 -10

0 1 -2 -1 = -5

0 0 1 2 2

U L x- - E ’

364;(C)364;(C) 12 312 3 4:5:4:5: 33 == 5-C25-C2 33 4 14 1

1 51 5 6:4:6:4: 00

11 7 :-5 :7 :-5 : 22

1 :-1 :1 :-1 : -1-1 --->---> f,f, == -1-1

LL uU FF f Jf J
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1 2 3 4

0 1 5 6

0 0 1 7

0 0 0 1

U

3

0 =

2

-1

- i a

5

4

-5

-1

E-

3.5 For the A matrices given in a)-d), show that the

Triangular Decomposition Algorithm with (i) Basic

Pivoting and (ii) Partial Pivoting yields the indicated

LU-Decomposition.

Find Â  in a)-d)  for ti)  and (ii). (t le A n”7’1;iak

row interchange)

Mu’lak~?  io (ii) iinhlinwil~‘In  A  LLti?Lian pivot  ~lu%hia~  P P

3,5(a) 0 2 1

A= -1 1 0

2 - l 3
A

(i) Basic Pivoting ( ii) Part ial Pivoting
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a.5w
A =

) Basic Pivoting (ii) Partial P ivot ing

s.tqc  )

A =

0 2 14

1 -1 -2 0

2 0 06

-1 3 2 0

(ij  Basic Pivoting (ii) Partial Pivoting

/\A
L\U =

-1 2

-1 (j 213 1 ~~2:~

1 -I@  312 ~=f. j4

0 2 -l/3@

2 8 OR 205 (H)



3.5 td)

1 0 -2 1

A = 0 2 0 4

3 0 -1 0

0 -1 -1 0

Ci)  Basic Pivoting (ii!  Partial Pivoting

1

A A

L\U = 0

I

o-2 1

@ 0 2

3 0 (S-315

0 -1 -1 c 7/5

3 0 -113 O f,g.33

= L\U 3 = I 0 @ 0

1 0 0 -5/3

2 R-315

0 -1 -1 0 71

(a),  (bj blaz td, 7%hb+?il~a~

3.5 Cc) i)  Basic Pivoting

Phase 1I__

A = 0 2 1 41 -1 -2 0 5 ----)

2 0 0 6

-1 3 2 0

OR 205 6-I) 2 9

Phase 2

1 -1 -2 0

0 2 14

2 0 06

-1 3 2 0



m = 1: col$  = col,A = CO 0 1 2 -11 ’

ddaulr  row 1 Lld)a row 2 (Yil638 Phase 21

L t, q41  = (l/l)C-1 -2 01

m = 2: L = 2-COIC-11  =  2

L = o-CZIC-11 =  2

‘i,. = 3-c-llC-11 =  2

h
u LT.3 =  (112)(1-c01iL-21)  =  112
A
u e4 = (l/2)(4-C2lCOI) =  2

m = 3: L = 0 - c 2 2 1

1

-2

3

= 3

l/2
A
1 = 2 -

43

C- l 2 1

c -2 I

= -1

l/2

A
U 3.3 = (1/3)!6  - c2 21 0 ) = z/3c 12

0h
m = 4: 1 = - =4 4 0 C- l 2 -11 I 2 1 -10/3

2/3
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3 .5  Cc)  ii,  P a r t i a l  P i v o t i n g-.

A =

I

Phase 1

0 2 1 4

1 -1 -2 0 -)

2 0 0 6

-1 3 2 0

L

L\U=

0; .
1; -)

3
li

2l u’
-1 I

I

Phase 2

2 0 0 6

1 -1 -2 0

0 2 1

-1 3 2 0 t

->

4

I
@,o 0 3

- - i - -
11-1 )

7

-)

012  I

-1 I@’
I 1

Phase 3

2 0 0 6

-1 3 2 0

0 2 1 4

1 -1 -2 0

-- >
5

@;-o--o- 3.
-1 ,@;  2/3  1 -->

Phase 4

2 0 0 6

-I 3 2 a

1 -1 -2 0

0 2 1 4

m = 1 : ~01,; = col,A = C O 1 2 -11’

diu row 1 uar: row 3 tri'da  Phase 2)

A
[L “I, Cl41 = (1/2)CO 0 61 = CO 0 31

m = 2: = ~-1-colcol = -1

L = 2-co1co1  =  2
A
1 4e. = :3-c-1ICOI  =  3

#a”~  row  2 USI=  row 4 tthda  Phase 3)
A
u e3 = #(l/3)(2-C-llCO1)  = 2/3
A
U E4 = ~C1/3)(0-C-llL31)  =  1
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A
m = 3 : l,, = 1 - CD 2 1

1
0

z/3 I
= -l/3

A
1 = -2 -

4 3

Cl -11 c 0 1 = -413

213

i& row 3 ua:: row 4 trivia  Phase 4)
A
U 34 = Cl/(-4/3)1(0 - Cl -11 3 ) = 3/z

[ I1

3
A

m = 4: l,, = 4 - CO 2 -l/31 [ I1 = 5/z

3/z

3.6 Obtain 2 and A from the given LU-Decomposition.

Show work.

i-

2 0 0 1 4 1
/\L= 0 2 0 , ii= 0 1 1

l - l 1 0 0 1

3 2 O R  2 0 5  U-U



2 0 2 2 8 2 1 3 1

$=i;= 0 2 2

I

---> 1 3 1 T ---> 2 El 2 =A

1 3 1 0 2 2 0 2 2
a

3.7 7lnlWI’ind  A ‘lu (a)-(d) aoga”s  3.5 9~~7  det A ITna?$4 D8

517aTuS\G  -4vAila4  pivoting strategies c-+-dh  Ci)  uat: (ii)1

7-m@ 1 det A = ;-lfcproduct  of the pi;o~.l~~~l  1

J = 7116716  row interchanges mii?MKa  L\U

(a)  (i) det  A  =  (-1)l(-1)(2)(5/2f  =  5

(ii) det A = (-1)2(2)(2)(5/4) = 5

(b) (i) d e t  A  =  (-1)‘(1)(-5)(3) = -15

(ii) det A = (-1)‘(2)(5/2)(3) = -15

Cc) (i) det  A  =  (-1)l(1)(2)(3)(-10/3)  =  20

(ii) det A = (-l)‘(2)(3) c-4/3)  (5/2)  = 20

td) (i) d e t  A  =  (-1)O(1)(2)  (5)(7/5) = 14

(ii) det A = (-1)l(3)(2)(-5/3)(7/5)  = 14
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3 . 8 (a) 0 2 1

A= - 1 1 0

2-l E

?ln (a) ii)  'Luia  3.

s&i5 Forback  matrix C?\$ : ?, : s : j71

1 0 0 0 0 1

I , = 0 1 0 ) Ta = 1 0 0

0 0 I' 0 1 0

Forback  matrix Ci\G : ?, : c : fil  la

0 2 -l/Z 3/2 : 0 0 1 : 0 0 l/2 : 3/5 -Y/5 -l/5

0 0 2 l/2 : 1 0 0 : l/2 0 0 : 3/5 -z/5 -l/5

- 1 l/2 0 I4 :o 10: -l/5 415 2/5 : -l/5 415 Z/5

rou,E  = (l/Z)CO  0 11 = co 0 l/21

rou,E  = (112)iCl  0 Ol-COICO  0 l/211 = Cl12 0 oi

rou,E  = (1/(5/4)){CO  1 01-C-l l/21 0 0 l/2

c 1l/2 0 0

= (4/5)<CO  1 Ol-Cl/4  0 -1127)

= (4/5)C-l/4  0 l/21 = C-l/5 4/5 2/51
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row,X  = rou,E  = C-1/5 415 Z/51

row,'ji  = Cl/Z 0 Ol-(l/Z)C-115  415 Z/51

= Cl/Z 0 01-c-1/10 z/5 l/51

= c3/5 -z/5 -l/51

row,ri  = CO 0 1/21-C-1/2  3/21

= c3/5 -7/5 -l/51

ha::
6iJMM A-’ =

315 -715 -l/5

3/5 -2/5 -l/5

-l/5 415 215

3.6 (b)

A =

-3
A =

1 2 1

2 -1 2

0 -1 3

l/3 l/3 -l/3

215 -l/5 0

-2/15  l/15 l/3

3.6 CC) 0 2 1 4

A = 1 -1 -2 0

2 0 0 6

-1 3 2 0

OR 205 (H)

(

-215 -l/5

4/5 2/51

l/ 15)

3 -7 -1

3 -2 -1

-1 4 2

5 5 -5

6 -3 0

-2 1 5

35



-615
-2

A = 0

-3/5

2/5

3110 415 9/10 1
112 0 l/2 = (1110)

-3/5 2/5 l/5

-l/10 -l/10 -3/10

-12 3 6

0 5 0

- 6 - 6 4

4 - 1 - 1

0 -2 1

2 0 4

0 -1 0

-1 -1 0

1-m  (d)  ii) 'luga  3.5

r
A A
L\U  =

3 0 -l/3

02 0”0
1 0 -5130
0 -1 -1
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Forback  matrix C?,\"v : '; 4 : Z I Xl ia

3 0 -l/3

I)

0 :o 0 1 0: 0 0 l/3 0 :-z/7 l/14 3/7 l/7

02 00 2 :O 1 0 0: 0 112 0 0 : 6/7 -3/14  -Z/7 -10/i

1 0 -5/3 -3/5:1  0 0 o:-3/5  0
0

l/5 0 :-6/7 3114 Z/7 3/7

0 -1 - 1 0 0 I:-3/7  5/14 l/7 5/7:-3/7  5/14 l/7 5/7

row,3  = (1/3)CO  0 1 01 = CO 0 113 01

row,c^  = (l/z)ICO  1 0 01 - COICO  0 l/3 01)

= co 112 0 01 0 l/3 0

rou,E  = cl/(-5/3)1{c1  0 0 03 - Cl 01 l/2 0 10 1

= (-3/5)Cl  0 -l/3 01 = c-3/5 0 l/5 01

0 l/3 0

rou,i?  = C1/(7/5)ltCO  0 0 13 - IO -1 -11

r.,:, 0 l/5 (I

0 l/2 0 0 1

= (5/7)C-3/5  112 l/5 11 = c-3/7 5/14 l/7 5/71

row,?  = row,C  = C-3/7 5/14 l/7 5/71

rowf = C-3/5 0 l/5 01 - c-3/51c-3/7  5/14 117 5/71

= c-3/5 0 115 01 - [S/35 -3/14  -3/35  -3/71

= C-6/7 3/14 Z/7 3/71

rowEi = CO 112 0 01 - CO 21 -6/7 3/14 2/7 3/7

[ 1-3/7 5/14 l/7 5/7

= CO 112 0 01 - C-6/7 lo/l4 2/7 lo/71

= C6/7 -3/14 -217 -lo/71

6/7 -3/14  -2/7 -lo/7

row,i = CO 0 l/3 01 - CO -113 01 [ -6/7 3/14 2/7 3/7 I-3/7 5/14 l/7 5/7

= CO 0 l/3 01 - C2/7 -l/14  -lo/105  -l/71

= C-2/7 1114 3/7 l/71
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“tI“tI
RJWRJW

-2/r-2/r 11141114 317317 117117 - 4 1 6- 4 1 6 22

617617 -3114-3114 -Z/7-Z/7 -101'7-101'7 12 -3 -412 -3 -4 -20-20

AA
-1-1

== -6/7-6/7 3/143/14 217217 3/?3/? == (1114)(1114) -12 3 4-12 3 4 66

-3/7-3/7 51145114 l/7l/7 517517 -6 5 2-6 5 2 1010
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